Glutamate-induced toxicity in hippocampal slices involves apoptotic features and p38 MAPK signaling.
Glutamate excitotoxicity may culminate with neuronal and glial cell death. Glutamate induces apoptosis in vivo and in cell cultures. However, glutamate-induced apoptosis and the signaling pathways related to glutamate-induced cell death in acute hippocampal slices remain elusive. Hippocampal slices exposed to 1 or 10 mM glutamate for 1 h and evaluated after 6 h, showed reduced cell viability, without altering membrane permeability. This action of glutamate was accompanied by cytochrome c release, caspase-3 activation and DNA fragmentation. Glutamate at low concentration (10 microM) induced caspase-3 activation and DNA fragmentation, but it did not cause cytochrome c release and, it did not alter the viability of slices. Glutamate-induced impairment of hippocampal cell viability was completely blocked by MK-801 (non-competitive antagonist of NMDA receptors) and GAMS (antagonist of KA/AMPA glutamate receptors). Regarding intracellular signaling pathways, glutamate-induced cell death was not altered by a MEK1 inhibitor, PD98059. However, the p38 MAPK inhibitor, SB203580, prevented glutamate-induced cell damage. In the present study we have shown that glutamate induces apoptosis in hippocampal slices and it causes an impairment of cell viability that was dependent of ionotropic and metabotropic receptors activation and, may involve the activation of p38 MAPK pathway.